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Ðåôåðàò
Ìåòîþ äîñë³äæåííÿ áóëî âèâ÷åííÿ ïîêàçíèê³â ë³ï³äíîãî
îáì³íó òà ðèçèêó âèíèêíåííÿ äèñë³ï³äåì³¿ ó õâîðèõ íà àð-
òåð³éíó ã³ïåðòåíç³þ çàëåæíî â³ä Ñ825Ò ïîë³ìîðô³çìó
´åíó β3-ñóáîäèíèö³ G-ïðîòå¿íó.
Ìàòåð³àë ³ ìåòîäè. Ó äîñë³äæåíí³ ïðèéìàëî ó÷àñòü 155
ïàö³ºíò³â ³ç âåðèô³êîâàíèì ä³à´íîçîì àðòåð³éíà ã³ïåð-
òåíç³ÿ. Ïàö³ºíòè áóëè ðîçä³ëåí³ íà 3 ãðóïè çàëåæíî â³ä
³íäåêñó ìàñè ò³ëà: I - 35 õâîðèõ ç íîðìàëüíîþ ìàñîþ ò³ëà,
II - 38 õâîðèõ ç íàäì³ðíîþ ìàñîþ ò³ëà, III - 82 õâîðèõ ³ç
îæèð³ííÿì. Ïðîâåäåíî çàãàëüíî-êë³í³÷í³, àíòðîïîìåò-
ðè÷í³, ëàáîðàòîðí³, ³íñòðóìåíòàëüí³, ìîëåêóëÿðíî-´åíå-
òè÷í³ òà ñòàòèñòè÷í³ ìåòîäè äîñë³äæåííÿ. Äëÿ àíàë³çó
ê³ëüê³ñíèõ ïîêàçíèê³â âèêîðèñòîâóâàëè çíà÷åííÿ ìåä³àíè
òà ³íòåðêâàðò³ëüíîãî ðîçìàõó (25-é ³ 75-é ïðîöåíòèë³).
Äëÿ ïîð³âíÿííÿ ãðóï âèêîðèñòîâóâàëè íåïàðàìåòðè÷í³
òåñòè Êðàñêåëà-Óîëë³ñà òà Ìàííà-Ó¿òí³. Êîðåëÿö³éíèé
çâ'ÿçîê âèçíà÷àëè ìåòîäîì Ñï³ðìåíà. Çíà÷èì³ñòü â³äì³í-
íîñòåé â ÷àñòîò³ àëåë³â ³ ´åíîòèï³â âèçíà÷àëè çà äîïî-
ìîãîþ χ2 êðèòåð³ÿ Ï³ðñîíà. Äëÿ âèçíà÷åííÿ ðèçèêó ðîç-
âèòêó çàõâîðþâàííÿ âèêîðèñòîâóâàëè ìåòîä ëî´³ñòè÷íî¿
ðå´ðåñ³¿.
Ðåçóëüòàòè é îáãîâîðåííÿ. Â³ðîã³äíî¿ ð³çíèö³ ì³æ ïîêàç-
íèêàìè êîíöåíòðàö³¿ õîëåñòåðèíó (ÕÑ), òðè´ë³öåðèä³â
(Ò¥), õîëåñòåðèíó ë³ïîïðîòå¿í³â íèçüêî¿ ù³ëüíîñò³ (ÕÑ
ËÏÍÙ), õîëåñòåðèíó ë³ïîïðîòå¿í³â âèñîêî¿ ù³ëüíîñò³
(ÕÑ ËÏÂÙ) òà ³íäåêñîì àòåðî´åííîñò³ (²À) ó ïàö³ºíò³â
æ³íî÷î¿ òà ÷îëîâ³÷î¿ ñòàòò³ íå âèÿâëåíî. Ïàö³ºíòè ç
îæèð³ííÿì ìàþòü âèù³ ïîêàçíèêè âì³ñòó ÕÑ, Ò¥, ÕÑ
ËÏÍÙ òà ²À ³ íèæ÷èé âì³ñò ÕÑ ËÏÂÙ ïîð³âíÿíî ç õâî-
ðèìè ³ç íàäì³ðíîþ òà íîðìàëüíîþ ìàñîþ ò³ëà. Ó íîñ³¿â
Ñ/Ò òà Ò/Ò ́ åíîòèï³â áóâ âèùèé âì³ñò ÕÑ, Ò¥, ÕÑ ËÏÍÙ òà
²À ïîð³âíÿíî ³ç Ñ/Ñ ´åíîòèïîì, ïðè÷îìó, ïàö³ºíòè ç Ò/Ò
´åíîòèïîì ìàþòü íàéâèù³ çíà÷åííÿ äàíèõ ïîêàçíèê³â
(ð=0,003, ð=0,044, ð=0,002 òà ð=0,032, â³äïîâ³äíî). Íîñ³¿
Ò àëåëþ ïðîäåìîíñòðóâàëè â³ðîã³äíî âèù³ ïîêàçíèêè êîí-
öåíòðàö³¿ ÕÑ, Ò¥, ÕÑ ËÏÍÙ òà ²À ïîð³âíÿíî ç íîñ³ÿìè Ñ
àëåëþ (ð=0,013, ð=0,029, ð=0,009 òà ð=0,025 â³äïîâ³äíî).
Ó ãðóïàõ ç íîðìàëüíîþ ìàñîþ ò³ëà, íàäì³ðíîþ ìàñîþ ò³ëà
òà îæèð³ííÿì ïàö³ºíòè ç Ñ/Ò òà Ò/Ò ´åíîòèïàìè ìàþòü
çíà÷åííÿ ïîêàçíèê³â âèù³, í³æ ïàö³ºíòè ç Ñ/Ñ ́ åíîòèïîì. Ó
²²² ãðóï³ íîñ³¿ Ò/Ò ´åíîòèïó ìàþòü íàéâèù³ ïîêàçíèêè ÕÑ,
Ò¥, ÕÑ ËÏÍÙ òà ²À, í³æ ç äàíèì ́ åíîòèïîì ó ² òà ²² ãðóïàõ.
Ñåðåä ïàö³ºíò³â ç äèñë³ï³äåì³ºþ íîñ³¿â Ñ àëåëþ âäâ³÷³ ìåíøå,
í³æ ñåðåä ïàö³ºíò³â áåç äèñë³ï³äåì³¿ (ð=0,011). Ðèçèê
âèíèêíåííÿ ï³äâèùåííÿ ÕÑ ËÏÍÙ ó õâîðèõ íà àðòåð³éíó
ã³ïåðòåíç³þ (ÀÃ) ó 3,2 ðàçè âèùèé ó íîñ³¿â Ò àëåëþ ïîð³âíÿíî
ç íîñ³ÿìè Ñ àëåëþ (ð=0,007).
Âèñíîâîê. Ðåçóëüòàòè íàøîãî äîñë³äæåííÿ äåìîíñòðó-
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Abstract
LIPID ABNORMALITIES AND DYSLIPIDEMIA
RISK ACCORDING TO THE C825T
POLYMORPHISM OF β3-SUBUNIT OF
G-PROTEIN GENE IN PATIENTS WITH
ARTERIAL HYPERTENSION

I.O. MOISEENKO, L.N. PRYSTUPA
State University in Sumy

Aim. The aim of the study was to investigate lipid metabolism
and risk of dyslipidemia in patients with arterial
hypertension depending on C825T polymorphism of β3-
subunit of G-protein gene.
Material and Methods. The study included 155 patients with
verified diagnosis of arterial hypertension. Patients were
divided into 3 groups according to body mass index: I - 35
patients with normal body weight, II - 38 patients with
excessive weight, III - 82 patients with obesity. We used
general clinical, anthropometric, laboratory, instrumental,
molecular genetic and statistical methods. For quantitative
indicators analysis,median values and interquartile scale
(25th and 75th percentiles) were used. For comparison of
the groups, nonparametric Kruskal-Wallis and Mann-
Whitney tests were used. Correlation was determined by
Spearman method. The significance of differences in the
frequency of alleles and genotypes was determined using
the χ2 Pearson criterium. The risk of disease development
was determined using logistic regression.
Results and Discussion. Significant differences between the
concentration of total cholesterol (TC), triglycerides (TG),
low density lipids (LDL), high density lipids (HDL) and
atherogenic index (AI) in females and males were not found.
Patients with obesity had higher concentration of TC, TG,
LDL and AI and lower level of HDL compared with patients
with excessive weight and normal body mass. C / T and T / T
carriers had higher levels of TC, TG, LDL and IA compared
with C / C genotype and patients with the T / T genotype had
the highest values of these indicators (r=0.003, p=0.044,
p=0.002 and p=0.032, respectively). T allele carriers showed
significantly higher level of concentration of TC, TG, LDL
and AI compared with C allele carriers (p=0.013, p=0.029,
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p=0.009 and p=0.025, respectively). In the groups with
normal mass, excessive weight and obesity, patients with C/
T and T/T genotypes had higher concentrations than patients
with C/C genotype. In the third group the T/T genotype
carriers had higheer levels of TC, TG, LDL and AI than
patients with this genotype in the first and second groups.
Among patients with dyslipidemia, there were twice less C
allele carriers than among patients without dyslipidemia
(p=0.011). The risk of LDL increase in patients with
hypertension is 3.2 times higher in T allele carriers compared
with C allele carriers (p=0.007).
Conclusion. Our results showed association of C825T
polymorphism of β3-subunit of G-protein gene with levels of
blood lipids in patients with hypertension.
Keywords: lipid metabolism, C825T polymorphism, β3-
subunit of G-protein gene, dyslipidemia

Âñòóï
Ñåðöåâî-ñóäèíí³ çàõâîðþâàííÿ ïîñ³äàþòü ÷³ëüíå
ì³ñöå ó ñòðóêòóð³ ñìåðòíîñò³ óêðà¿íö³â (65,2%).
Ó á³ëüø³é ê³ëüêîñò³ âèïàäê³â îñíîâîþ ¿õ ïàòî´å-
íåçó º àòåðîñêëåðîç ³ àòåðîòðîìáîç êðîâîíîñíèõ
ñóäèí [8]. Îäíèì ³ç ïðîâ³äíèõ ÷èííèê³â ðîçâèòêó
òà ìåòàáîë³÷íèì âèÿâîì àòåðîñêëåðîçó º äèñë³-
ï³äåì³ÿ. Íàéá³ëüøå çíà÷åííÿ ìàº òàê çâàíà àòå-
ðî´åííà ë³ï³äíà òð³àäà, ùî õàðàêòåðèçóºòüñÿ çðîñ-
òàííÿì ð³âíÿ õîëåñòåðèíó ë³ïîïðîòå¿í³â íèçüêî¿
ù³ëüíîñò³ (ÕÑ ËÏÍÙ), ï³äâèùåííÿì ð³âíÿ òðè-
´ë³öåðèä³â (Ò¥) òà çíèæåííÿì ð³âíÿ õîëåñòåðèíó
ë³ïîïðîòå¿í³â âèñîêî¿ ù³ëüíîñò³ (ÕÑ ËÏÂÙ).

Çà ñó÷àñíèìè äàíèìè ó ïàòî´åíåç³ àòåðî-
ñêëåðîçó áåðå ó÷àñòü ê³ëüêà ãðóï ôàêòîð³â: äèñë³-
ï³äåì³ÿ, äèñôóíêö³ÿ åíäîòåë³þ, îêèñëþâàëüíèé
ñòðåñ, ïîðóøåííÿ êîà´óëÿö³éíî¿ ñèñòåìè, ïðîöå-
ñè çàïàëåííÿ, ïîðóøåííÿ âóãëåâîäíîãî îáì³íó
òà ìîëåêóëÿðíî-´åíåòè÷í³ ìåõàí³çìè [2]. ¥åíå-
òè÷í³ äîñë³äæåííÿ äîâîäÿòü àñîö³àö³þ äèñë³ï³-
äåì³é ³ç ïîë³ìîðô³çìîì ́ åí³â àíã³îòåíçèíïåðåòâî-
ðþþ÷îãî ôåðìåíòó, àäèïîíåêòèíó, àïîë³ïîïðî-
òå¿íó Å, åíäîòåë³éíî¿ NO-ñèíòàçè, ìåòèëåíòåò-
ðàã³äðîôîëàòðåäóêòàçè, β3-ñóáîäèíèö³ G-ïðîòå-
¿íó (GNB3) òà ³í. [14].

Ó äîñë³äæåííÿõ ³ç âèâ÷åííÿ Ñ825Ò ïîë³-
ìîðô³çìó GNB3 ´åíó, ïðîâåäåíèõ ó ïîïóëÿö³ÿõ
êèòàéö³â [3], êîðåéö³â [4] òà ºâðîïåéö³â [10] ïðî-
äåìîíñòðîâàíî çâ'ÿçîê Ò àëåëþ ç ïîðóøåííÿì ë³-
ï³äíîãî îáì³íó. Âñòàíîâëåíî, ùî íîñ³¿ Ò àëåëþ
ìàëè ï³äâèùåíó êîíöåíòðàö³þ Ò¥ òà íèæ÷ó êîí-
öåíòðàö³þ ÕÑ ËÏÂÙ [5, 13]. Âèÿâëåíî àñîö³à-
ö³þ Ò àëåëþ ç íèæ÷èì ïîêàçíèêîì ÕÑ ËÏÂÙ
[6]. Ïðîòå, â îêðåìèõ äîñë³äæåííÿõ íå îòðèìàíî
â³ðîã³äíî¿ ð³çíèö³ ó ðîçïîä³ë³ ́ åíîòèï³â ì³æ ãðó-

ïàìè ç ã³ïåðõîëåñòåðèíåì³ºþ òà çäîðîâèìè îñî-
áàìè, à òàêîæ íå çíàéäåìî àñîö³àö³¿ Ò àëåëþ ç
äèñë³ï³äåì³ºþ [1, 12].

Ìåòîþ íàøîãî äîñë³äæåííÿ áóëî âèâ÷åí-
íÿ ïîêàçíèê³â ë³ï³äíîãî îáì³íó òà ðèçèêó âèíèê-
íåííÿ äèñë³ï³äåì³¿ ó õâîðèõ íà àðòåð³éíó ã³ïåð-
òåíç³þ (ÀÃ) çàëåæíî â³ä Ñ825Ò ïîë³ìîðô³çìó ́ åíó
β3-ñóáîäèíèö³ G-ïðîòå¿íó.

Ìàòåð³àë ³ ìåòîäè
Ó äîñë³äæåíí³ ïðèéìàëè ó÷àñòü 155 ïàö³ºíò³â ³ç
âåðèô³êîâàíèì ä³à´íîçîì ÀÃ. Ä³à´íîç ÀÃ ´ðóí-
òóâàâñÿ íà êðèòåð³ÿõ ÂÎÎÇ (1999) òà ðåêîìåíäà-
ö³ÿõ Óêðà¿íñüêîãî òîâàðèñòâà êàðä³îëî´³â (2012).

Ïàö³ºíòè áóëè ðîçä³ëåí³ íà 3 ãðóïè çàëåæ-
íî â³ä ³íäåêñó ìàñè ò³ëà (²ÌÒ), ùî ðîçðàõîâàëè
çà ôîðìóëîþ Êåòëå òà îö³íþâàëè çã³äíî ðåêîìåí-
äàö³é ÂÎÎÇ. I ãðóïó ñêëàëè 35 ïàö³ºíò³â ³ç íîð-
ìàëüíîþ ìàñîþ ò³ëà, II ãðóïó - 38 ïàö³ºíò³â ³ç
íàäì³ðíîþ ìàñîþ ò³ëà, III ãðóïó - 82 ïàö³ºíòè ç
îæèð³ííÿì.

Äëÿ âèçíà÷åííÿ ð³âíÿ îñíîâíèõ ïîêàçíè-
ê³â ë³ï³äíîãî îáì³íó: çàãàëüíîãî õîëåñòåðèíó
(ÕÑ), Ò¥, ÕÑ ËÏÍÙ, ÕÑ ËÏÂÙ ïðîâîäèëè çàá³ð
êðîâ³ ï³ñëÿ 12-òè ãîäèííîãî ãîëîäóâàííÿ, ç ïî-
äàëüøèì ï³äðàõóíêîì íà á³îõ³ì³÷íîìó àíàë³çàòî-
ð³. ²íäåêñ àòåðî´åííîñò³ (²À) ðîçðàõîâóâàëè çà
ôîðìóëîþ À. Ì. Êë³ìîâà: ²À=(ÕÑ-ÕÑ ËÏÂÙ)/
ÕÑ ËÏÂÙ (ó íîðì³ ²À<3,0). Äèñë³ï³äåì³þ ä³à´-
íîñòóâàëè ïðè âì³ñò³ â ñèðîâàòö³ êðîâ³ ÕÑ >5,0
ììîëü/ë, ÕÑ ËÏÍÙ >3,0 ììîëü/ë , Ò¥ >1,7
ììîëü/ë, ÕÑ ËÏÂÙ <1,2 ììîëü/ë [8].

Âèçíà÷åííÿ Ñ825Ò ïîë³ìîðô³çìó ´åíó
GNB3 (rs5443) ïðîâîäèëè ìåòîäîì ïîë³ìåðàçíî¿
ëàíöþãîâî¿ ðåàêö³¿ ç ïîäàëüøèì àíàë³çîì ðåñò-
ðèêö³éíèõ ôðà´ìåíò³â [11].

Ñòàòèñòè÷íå îïðàöþâàííÿ çä³éñíþâàëè
çà äîïîìîãîþ ïðî´ðàìè SPSS Statistics 21. Ê³ëü-
ê³ñí³ ïîêàçíèêè ó ãðóïàõ íå â³äïîâ³äàëè íîðìàëü-
íîìó ðîçïîä³ëó, òîìó äëÿ ¿õ àíàë³çó âèêîðèñòîâó-
âàëè ïîêàçíèêè ìåä³àíè ç ³íòåðêâàðò³ëüíèì ðîç-
ìàõîì (25-é òà 75-é ïðîöåíòèë³). Äëÿ ïîð³âíÿííÿ
öèõ ïîêàçíèê³â âèêîðèñòîâóâàëè íåïàðàìåòðè÷-
íèé ìåòîä äîñë³äæåííÿ äëÿ íåçàëåæíèõ ãðóï
(äèñïåðñ³éíèé àíàë³ç ANOVA Êðàñêåëà-Óîëë³ñà).
Ïîïàðíå ïîð³âíÿííÿ ãðóï ïðîâîäèëè çà äîïî-
ìîãîþ íåïàðàìåòðè÷íîãî òåñòó Ìàííà-Ó¿òí³.
Äëÿ îö³íêè çàëåæíîñò³ ê³ëüê³ñíèõ òà ÿê³ñíèõ îçíàê
âèêîðèñòîâóâàëè íåïàðàìåòðè÷íèé ìåòîä êîðå-
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ëÿö³éíîãî àíàë³çó Ñï³ðìåíà, çâ'ÿçîê ââàæàëè ñòà-
òèñòè÷íî çíà÷èìèì ïðè ð<0,05. Çíà÷èì³ñòü â³ä-
ì³ííîñòåé â ÷àñòîò³ àëåëåé ³ ́ åíîòèï³â âèçíà÷àëè
çà äîïîìîãîþ χ2 êðèòåð³þ Ï³ðñîíà. Äëÿ âèçíà-
÷åííÿ ðèçèêó ðîçâèòêó ìåòàáîë³÷íîãî ïîðóøåí-
íÿ âèêîðèñòîâóâàëè ìåòîä ëî´³ñòè÷íî¿ ðå´ðåñ³¿.

Ðåçóëüòàòè é îáãîâîðåííÿ
Ñåðåä äîñë³äæóâàíèõ õâîðèõ áóëî 68 (43,9%) æ³-
íîê òà 87 (56,1%) ÷îëîâ³ê³â â³êîì (60,8±0,8) ðîê³â.
Â³ðîã³äíî¿ ð³çíèö³ ì³æ ïîêàçíèêàìè êîíöåíòðàö³¿
ÕÑ, Ò¥, ÕÑ ËÏÍÙ, ÕÑ ËÏÂÙ òà ²À ó ïàö³ºíò³â
æ³íî÷î¿ òà ÷îëîâ³÷î¿ ñòàòò³ íå âèÿâëåíî (ð=0,157;
ð=0,595; ð=0,154; ð=0,061 òà ð=0,076, â³äïîâ³äíî).
Ïîêàçíèêè êîíöåíòðàö³¿ ÕÑ, Ò¥, ÕÑ ËÏÍÙ, ÕÑ
ËÏÂÙ òà ²À ó õâîðèõ íà ÀÃ çàëåæíî â³ä ²ÌÒ
ïîäàíî ó òàáë. 1.

Àíàë³ç ðåçóëüòàò³â ïîêàçàâ, ùî ó ïàö³ºíò³â,
ïî÷èíàþ÷è â³ä ãðóïè ç íîðìàëüíîþ ìàñîþ ò³ëà
(²) ³ äî ãðóïè ç îæèð³ííÿì (²²²), ñïîñòåð³ãàºòüñÿ
ñòàòèñòè÷íî çíà÷óùå ï³äâèùåííÿ âì³ñòó ÕÑ, Ò¥,
ÕÑ ËÏÍÙ òà ²À. Ïîêàçíèê ÕÑ ËÏÂÙ ó ² ãðóï³ º
âèùèì, í³æ ó õâîðèõ ²² òà ²²² ãðóï (ð=0,001).

Ó ïàö³ºíò³â ç ÀÃ âèÿâëåíî ïðÿìèé êîðå-
ëÿö³éíèé çâ'ÿçîê ì³æ ²ÌÒ ³ç ²À (r=0,199; p=0,013),
à òàêîæ - çâîðîòí³é êîðåëÿö³éíèé çâ'ÿçîê ²ÌÒ ³ç
êîíöåíòðàö³ºþ ÕÑ ËÏÂÙ (r=-0,195; p=0,015).
Êîðåëÿö³éíèé çâ'ÿçîê ì³æ ²ÌÒ òà êîíöåíòðàö³ºþ
ÕÑ, Ò¥, ÕÑ ËÏÍÙ áóâ ñòàòèñòè÷íî íåçíà÷èìèé
(p=0,071; ð=0,082 òà ð=0,094, â³äïîâ³äíî).

Ïðîàíàë³çîâàíî ïîêàçíèêè êîíöåíòðàö³¿
ÕÑ, Ò¥, ÕÑ ËÏÍÙ, ÕÑ ËÏÂÙ òà ²À ó õâîðèõ íà
ÀÃ çàëåæíî â³ä ́ åíîòèï³â òà àëåë³â çà Ñ825Ò ïî-
ë³ìîðô³çìîì ́ åíó GNB3 (òàáë. 2).

Ó õâîðèõ íà ÀÃ âèÿâëåíî â³ðîã³äíó ð³ç-
íèöþ ì³æ ïîêàçíèêàìè êîíöåíòðàö³¿ ÕÑ, Ò¥, ÕÑ
ËÏÍÙ òà ²À çàëåæíî Ñ825Ò ïîë³ìîðô³çìó ́ åíó
GNB3, îêð³ì êîíöåíòðàö³¿ ÕÑ ËÏÂÙ. Ó íîñ³¿â
Ñ/Ò òà Ò/Ò ́ åíîòèï³â áóâ âèùèé âì³ñò ÕÑ, Ò¥, ÕÑ
ËÏÍÙ òà ²À ïîð³âíÿíî ³ç Ñ/Ñ ´åíîòèïîì, ïðè-
÷îìó, ïàö³ºíòè ç Ò/Ò ´åíîòèïîì ìàþòü íàéâèù³
çíà÷åííÿ äàíèõ ïîêàçíèê³â. Íîñ³¿ Ò àëåëþ ïðî-
äåìîíñòðóâàëè â³ðîã³äíî âèù³ ïîêàçíèêè êîí-
öåíòðàö³¿ ÕÑ, Ò¥, ÕÑ ËÏÍÙ òà ²À ïîð³âíÿíî ç
íîñ³ÿìè Ñ àëåëþ.

Àíàë³ç ïîêàçíèê³â êîíöåíòðàö³¿ ÕÑ, Ò¥, ÕÑ

Ãðóïè ÕÑ, 
ììîëü/ë 

Ò¥, 
ììîëü/ë 

ÕÑ ËÏÍЩ, 
ììîëü/ë 

ÕÑ ËÏÂЩ, 
ììîëü/ë IÀ 

², n=35 3,7 
(3,0-4,3) 

0,98 
(0,78-1,44) 

1,98 
(1,48-2,6) 

1,2 
(1,1-1,23) 

2,3 
(1,6-2,8) 

²², n=38 4,3 
(3,8-5,2) 

1,09 
(0,74-1,58) 

2,09 
(2,04-3,0) 

1,12 
(0,97-1,2) 

3,0 
(2,4-3,9) 

²²², n=82 4,3 
(3,8-5,2) 

1,34 
(0,92-2,05) 

2,5 
(1,9-3,5) 

1,07 
(0,93-1,2) 

3,0 
(2,2-4,0) 

ð 0,001 0,026 <0,001 0,001 <0,001 

Òàáëèöÿ 1
Ìåä³àíà (³íòåðêâàðò³ëüíèé ðîçìàõ) ïîêàçíèê³â çàëåæíî â³ä ³íäåêñó ìàñè ò³ëà

ð - â³ðîã³äíà â³äì³íí³ñòü ïîêàçíèê³â ë³ï³äî´ðàìè ì³æ ãðóïàìè ç ð³çíèì ³íäåêñîì ìàñè ò³ëà

Ïîêàçíèê ÕÑ, 
ììîëü/ë 

Ò¥, 
ììîëü/ë 

ÕÑ ËÏÍЩ, 
ììîëü/ë 

ÕÑ ËÏÂЩ, 
ììîëü/ë IÀ 

Ñ/Ñ ´åíîòèï 3,9 
(3,2-4,6) 

0,94 
(0,74-1,52) 

2,44 
(1,56-2,76) 

1,14 
(0,95-1,2) 

2,6 
(1,9-3,2) 

Ñ/Ò ´åíîòèï 4,1 
(3,5-5,1) 

1,21 
(0,87-1,98) 

2,54 
(1,87-3,52) 

1,09 
(0,96-1,2) 

2,8 
(2,2-4,0) 

Ò/Ò ´åíîòèï 5,1 
(4,3-5,9) 

1,5 
(1,08-2,08) 

3,2 
(2,59-3,81) 

1,14 
(1,01-1,2) 

3,4 
(2,5-4,7) 

ð1 0,003 0,044 0,002 0,522 0,032 

Ñ àëåëü 3,9 
(3,1-4,6) 

0,94 
(0,74-1.52) 

2,44 
(1,56-2,76) 

1,14 
(0,95-1,2) 

2,6 
(1,9-3,2) 

Ò àëåëü 4,3 
(3,6-5,4) 

1,29 
(0,88-1,98) 

2,64 
(2,01-3,6) 

1,1 
(0,96-1,2) 

2,9 
(2,3-4,2) 

ð2 0,013 0,029 0,009 0,420 0,025 

Òàáëèöÿ 2
Ìåä³àíà (³íòåðêâàðò³ëüíèé ðîçìàõ) ïîêàçíèê³â ë³ï³äî´ðàìè çàëåæíî

â³ä Ñ825Ò ïîë³ìîðô³çìó ´åíó β3-ñóáîäèíèö³ G-ïðîòå¿íó

ð1 - â³ðîã³äí³ñòü â³äì³ííîñòåé ïîêàçíèê³â ë³ï³äî´ðàìè çàëåæíî â³ä ´åíîòèïó, ð2 - â³ðîã³äí³ñòü â³äì³ííîñòåé
ïîêàçíèê³â ë³ï³äî´ðàìè çàëåæíî â³ä àëåëþ



29

4 2015  XXI  AML

ËÏÍÙ, ÕÑ ËÏÂÙ òà ²À çàëåæíî â³ä ́ åíîòèï³â
çà Ñ825Ò ïîë³ìîðô³çìîì ́ åíó GNB3 ó õâîðèõ íà
ÀÃ ç ð³çíèì ²ÌÒ ïðåäñòàâëåíèé ó òàáë. 3.

Àíàë³çóþ÷è ïîêàçíèêè ë³ï³äíîãî îáì³íó
ó õâîðèõ íà ÀÃ ç ð³çíèìè ´åíîòèïàìè, âñòàíîâ-
ëåíî, ùî ó íîñ³¿â Ñ/Ò òà Ò/Ò ´åíîòèï³â ó ² òà ²²
ãðóïàõ áóëî â³ðîã³äíå ï³äâèùåííÿ ïîêàçíèê³â Ò¥
òà ÕÑ ËÏÍÙ; ó ² òà ²²² ãðóïàõ - â³ðîã³äíî âèù³
ïîêàçíèêè ÕÑ, Ò¥, ÕÑ ËÏÍÙ òà ²À; ó ²² òà ²²²
ãðóïàõ âèÿâëåíî â³ðîã³äíó â³äì³íí³ñòü êîíöåíò-
ðàö³¿ ÕÑ òà ÕÑ ËÏÍÙ ³ âîíà áóëà âèùîþ.

Ó ãðóïàõ ç íîðìàëüíîþ ìàñîþ ò³ëà, íàä-
ì³ðíîþ ìàñîþ ò³ëà òà îæèð³ííÿì ïàö³ºíòè ç Ñ/Ò
òà Ò/Ò ´åíîòèïàìè ìàþòü çíà÷åííÿ ïîêàçíèê³â
âèù³, í³æ ïàö³ºíòè ç Ñ/Ñ ´åíîòèïîì. Ó ²²² ãðóï³
íîñ³¿ Ò/Ò ́ åíîòèïó ìàþòü íàéâèù³ ïîêàçíèêè ÕÑ,
Ò¥, ÕÑ ËÏÍÙ òà ²À, í³æ ç äàíèì ´åíîòèïîì ó ²
òà ²² ãðóïàõ. Ñåðåä ïàö³ºíò³â óñ³õ ãðóï â³äì³÷åíî
òåíäåíö³þ äî ï³äâèùåííÿ âì³ñòó ÕÑ ËÏÂÙ ó íî-
ñ³¿â Ñ/Ñ ́ åíîòèïó.

Ðîçïîä³ë ́ åíîòèï³â çà Ñ825Ò ïîë³ìîðô³ç-
ìîì ´åíó GNB3 ó õâîðèõ íà ÀÃ çàëåæíî â³ä íà-

Ãðóïè ¥åíîòèïè ÕÑ, 
ììîëü/ë 

Ò¥, 
ììîëü/ë 

ÕÑ ËÏÍЩ, 
ììîëü/ë 

ÕÑ ËÏÂЩ, 
ììîëü/ë ²À 

Ñ/Ñ 3,2 
(2,8-4,04) 

0,93 
(0.79-1,43) 

1,54 
(1,32-2,44) 

1,12 
(0,96-1,2) 

1,9 
(1,5-2,8) 

Ñ/Ò 3,7 
(3,2-4,5) 

0,95 
(0,77-1,39) 

2,33 
(1,66-2,64) 

1,2 
(1,13-2,47) 

2,3 
(1,7-2,4) ² 

Ò/Ò 4,2 
(3,2-5,6) 

1,33 
(0,76-1,5) 

2,56 
(1,46-2,92) 

1,24 
(1,16-1,28) 

2,3 
(1,6-2,9) 

Ñ/Ñ 3,9 
(3,7-4,7) 

0,78 
(0,66-1,36) 

2,5 
(2,15-2,98) 

1,2 
(1,12-1,2) 

2,5 
(2,1-3,0) 

Ñ/Ò 4,7 
(4,1-5,8) 

1,1 
(0,78-1,95) 

2,9 
(2,64-3,78) 

1,05 
(0,96-1,2) 

3,4 
(2,8-4,6) ²² 

Ò/Ò 5,2 
(3,6-5,8) 

1,64 
(0,72-2,5) 

3,3 
(2,15-3,79) 

1,03 
(0,92-1,18) 

4,0 
(2,1-5,3) 

Ñ/Ñ 4,4 
(3,7-4,9) 

1,05 
(0,75-2,13) 

2,5 
(2,04-3,08) 

1,14 
(0,88-1,2) 

2,7 
(2,3-4,4) 

Ñ/Ò 4,1 
(3,4-5,0) 

1,34 
(0,99-2,02) 

2,6 
(1,69-3,19) 

1,02 
(0,94-1,15) 

2,8 
(2,2-4,1) ²²² 

Ò/Ò 5,7 
(4,8-6,3) 

1,86 
(1,16-2,23) 

3,6 
(3,2-4,5) 

1,12 
(1,01-1,15) 

3,9 
(3,2-5,4) 

ð1 0,082 0,006 0,05 0,344 0,74 
ð2 0,001 0,028 0,001 0,968 0,011 
ð3 0,049 0,198 0,02 0,38 0,184 

Òàáëèöÿ 3
Ìåä³àíà (³íòåðêâàðò³ëüíèé ðîçìàõ) ïîêàçíèê³â ë³ï³äî´ðàìè õâîðèõ ç ð³çíèì ´åíîòèïîì

çà Ñ825Ò ïîë³ìîðô³çìîì ´åíó GNB3 çàëåæíî â³ä ³íäåêñó ìàñè ò³ëà

ð1 - â³ðîã³äíà â³äì³íí³ñòü ïîêàçíèê³â ë³ï³äî´ðàìè õâîðèõ ç ð³çíèì ´åíîòèïîì ì³æ ² òà ²² ãðóïàìè, ð2 - â³ðîã³äíà
â³äì³íí³ñòü ïîêàçíèê³â ë³ï³äî´ðàìè õâîðèõ ç ð³çíèì ´åíîòèïîì ì³æ ² òà ²²² ãðóïàìè, ð3 - â³ðîã³äíà â³äì³íí³ñòü

ïîêàçíèê³â ë³ï³äî´ðàìè õâîðèõ ç ð³çíèì ´åíîòèïîì ì³æ ²² òà ²²² ãðóïàìè

Õâîð³ íà ÀÃ 
Áåç äèñë³ï³äåì³ї, n=91 Ç äèñë³ï³äåì³єþ, n=64 Ïîêàçíèêè 

n % n % 
Ñ/Ñ ´åíîòèï 36 39,6 13 20,3 
Ñ/Ò ´åíîòèï 47 51,6 39 60,9 
Ò/Ò ´åíîòèï 8 8,8 12 18,8 
χ2 7,876 
ð1 0,019 
Ñ àëåëü 36 39,6 13 20,3 
Ò àëåëü 55 60,4 51 79,7 
χ2 6,439 
ð2 0,011 

Òàáëèöÿ 4
Ðîçïîä³ë ´åíîòèï³â çà Ñ825Ò ïîë³ìîðô³çìîì ´åíà GNB3 ó õâîðèõ íà àðòåð³éíó ã³ïåðòåíç³þ

çàëåæíî  â³ä íàÿâíîñò³ ÷è â³äñóòíîñò³ äèñë³ï³äåì³¿

n - ê³ëüê³ñòü ïàö³ºíò³â, χ2 - êðèòåð³é óçãîäæåíîñò³ Ï³ðñîíà, ð1 - ïîêàçíèê â³ðîã³äíîñò³ â³äì³ííîñòåé ó ðîçïîä³ë³
´åíîòèï³â ì³æ õâîðèìè çàëåæíî â³ä íàÿâíîñò³ ÷è â³äñóòíîñò³ äèñë³ï³äåì³¿, ð2 - ïîêàçíèê â³ðîã³äíîñò³ â³äì³ííîñòåé ó

ðîçïîä³ë³ àëåë³â ì³æ õâîðèìè çàëåæíî â³ä íàÿâíîñò³ ÷è â³äñóòíîñò³ äèñë³ï³äåì³¿
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ÿâíîñò³ ÷è â³äñóòíîñò³ äèñë³ï³äåì³¿ ïðåäñòàâëå-
íèé â òàáë. 4.

Îòðèìàí³ äàí³ ïðîäåìîíñòðóâàëè, ùî íî-
ñ³¿â Ò àëåëþ ñåðåä ïàö³ºíò³â ç äèñë³ï³äåì³ºþ ìàé-
æå íà 20% á³ëüøå, í³æ ñåðåä ïàö³ºíò³â áåç äèñë³-
ï³äåì³¿, òîä³ ÿê íîñ³¿â Ñ àëåëþ âäâ³÷³ ìåíøå â ãðóï³
ç äèñë³ï³äåì³ºþ.

Çâàæàþ÷è íà òå, ùî ÕÑ ËÏÍÙ º íàéá³ëüø
àòåðî´åííîþ ôðàêö³ºþ ë³ï³ä³â òà íàé³íôîðìàö³é-
í³øèé ïðè îö³íþâàí³ åôåêòèâíîñò³ ë³êóâàííÿ [8],
íàìè ïðîâåäåíèé àíàë³ç ðèçèêó ï³äâèùåííÿ ÕÑ
ËÏÍÙ ó õâîðèõ íà ÀÃ çàëåæíî â³ä àëåëþ çà
Ñ825Ò ïîë³ìîðô³çìîì ́ åíó GNB3 (òàáë. 5).

Ðèçèê âèíèêíåííÿ ï³äâèùåííÿ ÕÑ
ËÏÍÙ ó õâîðèõ íà ÀÃ ó 3,2 ðàçè âèùèé ó íîñ³¿â
Ò àëåëþ ïîð³âíÿíî ç íîñ³ÿìè Ñ àëåëþ.

Ðåçóëüòàòè íàøîãî äîñë³äæåííÿ âèÿâèëè
ó õâîðèõ íà ÀÃ ³ç ï³äâèùåíèì ²ÌÒ âèñîê³ çíà-
÷åííÿ êîíöåíòðàö³é âñ³õ àòåðî´åííèõ ôðàêö³é ë³-
ï³ä³â ïëàçìè êðîâ³, ²À òà çíèæåíèé ð³âåíü êîí-
öåíòðàö³¿ ÕÑ ËÏÂÙ, ùî ñï³âçâó÷íî ç ðåçóëüòà-
òàìè äîñë³äæåíü ³íøèõ â÷åíèõ [7, 9].

ßïîíñüêèìè â÷åíèìè íå ïðîäåìîíñòðî-
âàíî âïëèâó Ñ825Ò ïîë³ìîðô³çìó ́ åíó GNB3 íà
ïîêàçíèêè ë³ï³äíîãî îáì³íó [12]. Íèçêîþ äîñë³-
äæåíü â êîðåéñüê³é ïîïóëÿö³¿ íå âèÿâëåíî çâ'ÿçêó
Ò àëåëþ ç³ çì³íîþ æîäíîãî ïîêàçíèêà ë³ï³äíîãî
îáì³íó [1].

Ó ïðàö³ äîâåäåíî àñîö³àö³þ Ñ825Ò ïîë³-
ìîðô³çìó ́ åíó GNB3 ó õâîðèõ íà ÀÃ ³ç ïîêàçíè-
êàìè ë³ï³äíîãî îáì³íó. Òàê, êîíöåíòðàö³ÿ ÕÑ òà
ÕÑ ËÏÍÙ ó íîñ³¿â Ò/Ò ́ åíîòèïó âèùà, í³æ ó íî-
ñ³¿â Ñ/Ñ ́ åíîòèïó, ùî ñï³âçâó÷íî ç ðåçóëüòàòàìè
êîðåéñüêèõ â÷åíèõ [4]. Â÷åí³ ç Êèòàþ âèÿâèëè,
ùî ð³âåíü Ò¥ âèùèé ó íîñ³¿â Ò àëåëþ, ïðè÷îìó â
îñ³á ç Ò/Ò ́ åíîòèïîì â³í âèùèé ïîð³âíÿíî ç Ñ/Ò
´åíîòèïîì, ùî ï³äòâåðäèëè ³ íàø³ ðåçóëüòàòè.
Êèòàéñüê³ â÷åí³ îòðèìàëè â³ðîã³äíî íèæ÷èé ð³-
âåíü ÕÑ ËÏÂÙ ó ÷îëîâ³ê³â ç íîðìàëüíîþ ìàñîþ
ò³ëà íîñ³¿â Ò/Ò ́ åíîòèïó, òîä³ ÿê æ³íêè ç îæèð³ííÿì
íîñ³¿ Ñ/Ñ ´åíîòèïó ìàëè íèæ÷èé ð³âåíü ÕÑ
ËÏÂÙ ïîð³âíÿíî ç Ñ/Ò ́ åíîòèïîì [13], ïðîòå ó

íàøîìó äîñë³äæåíí³ òàêî¿ â³äì³ííîñò³ íå âèÿâ-
ëåíî. Saller B. et al. (2003) äîâåëè àñîö³àö³þ Ò àëå-
ëþ ç âèñîêîþ êîíöåíòðàö³ºþ ÕÑ ó õâîðèõ íà ÀÃ
[10], ùî ñï³âçâó÷íî ç íàøèìè ðåçóëüòàòàìè.

Îòæå, ðåçóëüòàòè íàøîãî äîñë³äæåííÿ äå-
ìîíñòðóþòü àñîö³àö³þ Ñ825Ò ïîë³ìîðô³çìó ́ åíó
GNB3 ³ç ð³âíåì ë³ï³ä³â êðîâ³ ó õâîðèõ íà ÀÃ.

Âèñíîâêè
1. Ïðîâåäåí³ äîñë³äæåííÿ ñâ³ä÷àòü ïðî â³äñóò-
í³ñòü ãåíäåðíèõ îñîáëèâîñòåé ó çðóøåííÿõ ë³ï³-
äî´ðàìè.
2. Õâîð³ íà àðòåð³éíó ã³ïåðòåíç³þ ç íàäì³ðíîþ
ìàñîþ ò³ëà òà îæèð³ííÿì ìàþòü âèù³ ïîêàçíèêè
ÕÑ, Ò¥, ÕÑ ËÏÍÙ, ²À òà íèæ÷èé ïîêàçíèê ÕÑ
ËÏÂÙ, í³æ ïàö³ºíòè ç íîðìàëüíîþ ìàñîþ ò³ëà.
3. Ó õâîðèõ íà àðòåð³éíó ã³ïåðòåíç³þ íîñ³¿â Ò àëå-
ëþ êîíöåíòðàö³¿ ÕÑ, Ò¥, ÕÑ ËÏÍÙ òà ²À â³ðîã³ä-
íî âèù³, í³æ ó íîñ³¿â Ñ àëåëþ, ïðè÷îìó ãîìîçè-
ãîòè çà Ò àëåëåì ìàþòü âèù³ ïîêàçíèêè ïîð³â-
íÿíî ç ãåòåðîçèãîòàìè.
4. Ïàö³ºíòè ³ç îæèð³ííÿì íîñ³¿ Ò/Ò ́ åíîòèïó ïðî-
äåìîíñòðóâàëè íàéâèù³ ïîêàçíèêè ÕÑ, Ò¥, ÕÑ
ËÏÍÙ òà ²À.
5. Ðèçèê ï³äâèùåííÿ ÕÑ ËÏÍÙ ó õâîðèõ íà àðòå-
ð³éíó ã³ïåðòåíç³þ ó 3,2 ðàçè âèùèé ñåðåä íîñ³¿â Ò
àëåëþ çà Ñ825Ò ïîë³ìîðô³çìîì ́ åíó β3-ñóáîäèíèö³
G-ïðîòå¿íó ïîð³âíÿíî ³ç íîñ³ÿìè Ñ àëåëþ.
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